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WUDQVIRUPWKHFRGHDQGWKDWYXOQHUDELOLW\ZLOOQRWUHPDLQVDPHDWWKHVDPHSRLQW,WGRHVQ¶WUHPRYHWKHYXOQHUDELOLW\
EXW LVKLGHVLW OLNHDQHHGOH LQ WKHKD\VWDFNLI WKHFRGHREIXVFDWLRQVDUHDSSOLHGSURSHUO\+HQFH WKHUH LVDVWURQJ
SRVLWLYHVLGHRIPHWDPRUSKLVP
&RPLQJWRWKHGDUNVLGHRIPHWDPRUSKLVPWKHPDOZDUHZULWHUVFRXOGXVHWKHFRGHREIXVFDWLRQIRUHYLOSXUSRVHV
7KH\FRXOGEXLOG WKHFRPSOH[PDOZDUHXVLQJ WKHVH WHFKQLTXHVZKLFKFRXOGHDVLO\HYDGH WKHFRPPRQO\DYDLODEOH
DQWLYLUXVHV0HWDPRUSKLVPDOORZVPDOZDUHZULWHUVWRPDNHDQLQILQLWHQXPEHURIFRSLHVIRUVDPHPDOZDUHDQGLW
EHFRPHVSUDFWLFDOO\LQIHDVLEOHIRUWKHDQWLYLUXVPDQXIDFWXUHUWREXLOGWKHVLJQDWXUHGDWDEDVHIRUWKHVDPHPDOZDUH
DV LW LV XVHOHVV WR WDNH WKH V\QWDFWLF VLJQDWXUH IRU WKH FRGH ZKLFK WUDQVIRUPV DIWHU HDFK LQIHFWLRQ +HQFH D
PHWDPRUSKLF FRGH LV YHU\ GLIILFXOW DQG DOPRVW LPSRVVLEOH WR ILQG RXW E\ WKH FRQYHQWLRQDO GHWHFWLRQPHWKRG OLNH
V\QWDFWLFVLJQDWXUHEDVHGPHWKRGV
7KHUHDUHQXPHURXVKHXULVWLFVEDVHGPHWKRGVDYDLODEOHIRUGHWHFWLRQRIVXFKPDOZDUHEXWWKHVHPHWKRGVDUHQRW
IRROSURRIDQGLWWDNHVQRWWRRPXFKHIIRUWIRUWKHPDOZDUHZULWHUVWRFRQYHUWWKHFRGHLQWRDQRWKHUIRUPZKLFKFDQ
HDVLO\ HYDGH WKH SDUWLFXODU KHXULVWLFEDVHG PHWKRG 7KXV QHHG IRU WKH VROLG VHPDQWLF VLJQDWXUH LV WKHUH ZKLFK
FRXOGQ¶WFKDQJHHYHQLIWKHUHDUHDQLQILQLWHQXPEHURIWUDQVIRUPDWLRQVLQWKHFRGH
7KDWVLJQDWXUHPXVWQRWFKDQJHHYHQLIWKHUHDUHV\QWDFWLFWUDQVIRUPDWLRQVLQWKHFRGH6RZHSURSRVHDPHWKRG
ZKLFK GRHVQ¶W UHOLHV RQ WKH V\QWDFWLF QDWXUH RI FRGH EXW JHWV LQWR WKH VHPDQWLFV RI WKH FRGH +HQFH FDQ EH
VXFFHVVIXOO\XVHGWRGHWHFWWKHFRGHREIXVFDWLRQVLQPHWDPRUSKLFPDOZDUH

5HODWHG:RUN

7KHUHDUHQXPHURXV WHFKQLTXHVXVHG WRGHWHFW WKHPHWDPRUSKLFPDOZDUHEXWPRVWRI WKHPDUHHLWKHUV\QWDFWLF
EDVHGRUEHKDYLRXUDOEDVHDQDO\VLVZKLFKPD\VRPHWLPHVJLYHPDQ\IDOVHSRVLWLYHV7HFKQLTXHVEDVHGRQ+LGGHQ
0DUNRY0RGHOVKDYHEHHQSURSRVHGWRGHWHFWVXFKNLQGRIPDOZDUH7KHVHWHFKQLTXHVWU\WRILQGWKHQH[WVWDWH
RIWKHPDOZDUHZLWKRXWNQRZOHGJHRIWKHSUHYLRXVVWDWHV7KLVPHWKRGSURYHGWREHYHU\JRRGIRUVRPHPDOZDUHEXW
IDLOHGZKLOHGHWHFWLQJRWKHUV(QKDQFHGYHUVLRQVRIVDPHWHFKQLTXHKDGEHHQSURSRVHGOLNHWLHUHG+00DQG+00
DQG &KL 6TXDUHG WHVWLQJ EDVHG  %XW VDPH DXWKRUV GHYHORSHG WKH PDOZDUH ZKLFK FRXOG HDVLO\ HYDGH WKHVH
WHFKQLTXHV
*UDSKEDVHGVROXWLRQVZHUHJLYHQWRREXWZLWKPDQ\IDOVHSRVLWLYHUHVXOWV6RPHDXWKRUVJDYHWKHVROXWLRQVRQ
FRXQWLQJWKHQXPEHURIFRQWUROIORZJUDSKVFUHDWHGE\WKHPDOZDUHDQGFRXQWLQJWKHP7KHFODVVLILFDWLRQZDVGRQH
RQWKHEDVLVRIWKHQXPEHURIFRQWUROIORZJUDSKVLQDPDOZDUH
0HWKRGVEDVHGRQ(LJHQIDFHVDQGHLJHQYHFWRUZHUHJLYHQE\7KHVHPHWKRGVPRGHOWKHPHWDPRUSKLFPDOZDUH
DVWKH(LJHQYLUXVMXVWOLNHWKHHLJHQIDFH7KLVNLQGRIGHWHFWLRQPHWKRGVSURYHGYHU\XVHIXOZLWKKLJKGHWHFWLRQUDWH
5DQN/LQHDU'LVFULPLQDQWDQDO\VLVPHWKRGZDVJLYHQLQZKLFKWKHDXWKRUVXVHGUDQNOLQHDUGLVFULPLQDQWDQDO\VLV
WRUDQNWKHRSFRGHRURSFRGHVHTXHQFHVDQGVXEVHTXHQWO\UHGXFHWKDWWRWKHQHHGHGRSFRGHVHTXHQFHWKDWSURYLGHG
WREHYHU\XVHIXOIRUWKHGHWHFWLRQRIFHUWDLQSDUWLFXODUPDOZDUHDQGLWVYDULDQWV
%HKDYLRXUDOGHWHFWLRQEDVHGRQ WKH FDSWXULQJRI FULWLFDO$3, FDOOV KDYHEHHQGRQHE\YDULRXV DXWKRUV7KHVH
PHWKRGVDUHG\QDPLFLQQDWXUHDQGKDYHSURYHGYHU\HIILFLHQWLQGHWHFWLQJZLWKJUHDWDFFXUDF\
7KH UHJLVWHUHG VZDS REIXVFDWLRQV ZHUH VROYHG E\ WKH ZLOG FDUG VHDUFK DQG KDOI E\WH VFDQQLQJ ZKLFK ZHUH
VXFFHVVIXOWRWKHYHU\JUHDWH[WHQWEXWODWHURQWKHVHPHWKRGVVKRZHGVRPHGUDZEDFNV
*HUDUGRHWDOKDVSURSRVHGPHWKRGZKLFKLVEDVHGRQDQXPEHURISXVKDQGSRSLQVWUXFWLRQVXVHGE\PDOZDUH
7KHLQVWUXFWLRQVXVHGE\RQHNLQGRIPDOZDUHDQGLWVYDULDQWVDUHGLIIHUHQWIURPDVXVHGE\RWKHUNLQGVRIPDOZDUH
DQGLWVYDULDQWVDQGDVZHOOIURPWKHEHQLJQFRGH
&ORVHO\ UHODWHGZRUN KDV GRQH E\ LQGXVWU\ $GYDQFHG0DOZDUH /DERUDWRU\ &26(,1& 6LQJDSRUH  KDV GRQH
ZRUN 7KH\ KDYH JLYHQ 2SWL6LJ VROXWLRQ ZKLFK XVHG //90  DV LQWHUPHGLDWH IRUP DQG FRQYHUVLRQ RI WKH
LQWHUPHGLDWHUHSUHVHQWDWLRQLQERROHDQORJLF2XUPDLQDLPWRLPSURYHDQGRSWLPL]HWKHLUPHWKRG
8VHRIHQJLQHVLJQDWXUHWRGHWHFWPHWDPRUSKLFPDOZDUHZDVGRQHE\0RKDPPDGHWDOEXWQRZDGD\VDGYDQFHG
PXWDWLQJ WHFKQLTXHV UHQGHU WKLVPHWKRGXVHOHVV DV WKH\ OHDYHQR VDIHFOXHRI DQHQJLQHZKLFKFRXOG OHDG WR WKHLU
GHWHFWLRQ
9DULRXVRWKHUVHPDQWLFEDVHGDSSURDFKHVKDYHEHHQXVHGE\YDULRXVDXWKRUVEXWWKHVHDUHYHU\GLIIHUHQWIURP
WKHDSSURDFKZHXVH

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ZHSURGXFHD
QV UHJLVWHU UH
HUDGYDQFHGFR
WLFDOO\VRPHRI
VWUXFWLRQV FDQ
 IRUP &RQYH
RSWLPL]HUSDVV
URQWHQGIRUWK
PDWLRQ LQ FDV
ZKLFK LV REYLR
DPH IRU WKH LQ
RQRIQRS VHP
HW\SHRIFOHDQL
WWKHHQG7KH
QDPLQJ VXEUR
GHPXWDWLRQV
WKHLQVWUXFWLRQ
EH UHPRYHG E
UWLQJ LQWR 6$
 WR UHPRYH WKH
HPDFKLQHFRGH
H RI
XVO\
ILQLWH
DQWLF
QJLV
EDVLF
XWLQH
VFDQ
\ WKH
IRUP
QRS
DQG
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4.2 De

&UHDWL
\RXKD
PDWKH
YDULRX
VRZH
JLYH X
UHPRY
LQWHUP

4.3 De

7KH X
DQRWKH
GHOHWH
H[HFXW
ZLOOHI
UHJLVWH
KDYHW



&RQ

9HU
//90
PHWKR
IRUPX
WKHRUH



ad Code Remo
QJRUSUHVHQWLQ
YHWREHDZDUH
PDWLFDOIRUPXOD
VIODJVEHFDXVH
QHHGDQLQWHUP
V WKH LQWHUPHG
DO LV HIIHFWLYH
HGLDWHODQJXDJH
leting Unreach
QUHDFKDEOH FRG
URSWLPL]HUFDQ
WKH XQUHDFKDE
HGVRFDQEHV
ILFLHQWO\VKRZ
UVZDSSLQJLQV
REHUHPRYHGE
YHUWLQJWR)RU
\VLPSOHPDWKH
RSWLPL]HU:H
GVEDVHGRQRX
ODZHKDYHJHQ
PSURYHU
val
JWKHPDFKLQH
RIWKHKLGGHQ
WLRQIRUFHUWDLQ
WKHVHDUHDIIHF
HGLDWHDQGVLPS
LDWH IRUP LQGH
O\ GRQH DIWHU
JHQHUDWRUVZK
able Instruction
H FDQ EH UHPR
EHXVHG WRGH
OH LQVWUXFWLRQV
XEVHTXHQWO\UHP
ZKLFKLQVWUXFWLR
WUXFWLRQUHRUGH
\FRQYHUWLQJWK
PDO/RJLF
PDWLFDOORJLFL
FDQFRQYHUWWK
UQHHGRU VD\R
HUDWHG IRU WKH
FRGHDVIRUPDO
RSHUDWLRQVLVWR
FRGHOLNHDERX
WHGWKRXJK6R
OLILHGIRUPZK
SHQGHQW RI WKH
FRQYHUWLQJ LQ
LFKFRQYHUWPD
s
YHG E\ FRPSLO
OHWH WKHXQUHDF
:KLOH RSWLPL]
RYHG$QDO\VL
QVDUHQRWUHDF
ULQJDQGVXEUR
LVLQWRERROHDQ
)LJ8Q
VXVHGDVWKHDO
HLQVWUXFWLRQVW
Q WKH W\SHRI
FRGH VQLSSHWV L
)LJ%RROHDQ/R
ORJLFLVWKHNH
EHWDNHQEHKLQ
WWKHVLPSOHDGG
FKDQJLQJFHUWD
LFKWDNHVFDUHR
 SURFHVVRU 'H
WR LQWHUPHGLDWH
FKLQHFRGHWRWK
HU SDVV YLD VLP
KDEOH LQVWUXFWLR
LQJ WKH &)*
QJWKHHGJHRI
KDEOHDQGZLOO
XWLQHUHRUGHULQJ
ORJLF
UHDFKDEOH&RGH,Q
WHUQDWHUHSUHVHQ
RWKHERROHDQOR
REIXVFDWLRQ WR
V VDPH IRU WKD
JLF5HSUHVHQWDWLRQ
\WRFUHDWLQJVH
GWKHFXUWDLQV
LWLRQLQVWUXFWLR
LQFRGHLQWRWKH
IWKHIODJVDQG
DG FRGH FDQ E
 66$ IRUP
HRWKHUVLPSOLI
SOLI\LQJ WKH F
QV IURPFRQWU
ZH FDQ HDVLO\
 WKHFRQWUROIOR
QHYHUH[HFXWH
FDQQRWEHUHP
VHUWLRQ
WDWLRQIRUWKHL
JLF:HFDQXV
EHGHWHFWHG7K
WZHKDYH WRX
RIPRY,QVWUXFWLRQ
PDQWLFVLJQDWX
)RUH[DPSOHZ
QWKHQ\RXKDY
IRUPDOORJLFLV
WKHLQWHUQDOSUR
H VWDWLFDOO\ UHP
&RPSLOHUV OLNH
LHGIRUPV
RQWURO IORZ JUD
RO IORZJUDSK
NQRZZKLFK EO
ZJUDSKFDQEH
6RPHRIWKHFRG
RYHGE\VLPSOH
QWHUPHGLDWHFR
HHLWKHUELWYHF
HQZHQHHG WR
VH6$7VROYHU
V
UHIRUDQ\FRGH
KLOH\RXFUHDWH
HWRWDNHFDUHR
QRWWKDWPXFK
FHVVRUFKDQJHV
RYHG DOVR EXW
 //90 RU R
SK 7KH //90
LW LVYHU\VLPS
RFN RI FRGH LV
HDVLO\GRQHDQ
HREIXVFDWLRQV
PHWKRGV$OOW
GHJHQHUDWHGE\
WRUVDUUD\VRUR
SURYHZKHWKHU
RU DQ\NLQGRI
EXW
WKH
IWKH
HDV\
DQG
 WKH
WKHU
 RU
OH WR
 QRW
GLW
OLNH
KHVH
WKH
WKHU
 WKH
 WKH
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






)LJ%RROHDQ/RJLF5HSUHVHQWDWLRQRIDQG	RULQVWUXFWLRQV

&RQYHUWLQJWKHDVVHPEO\LQVWUXFWLRQVWRPDWKHPDWLFDOORJLFQHHGGHHSLQVLJKWLQWRWKHZD\HDFKLQVWUXFWLRQZRUNV
:HPXVWNQRZWKHSUHDQGSRVWFRQGLWLRQVRIHDFKLQVWUXFWLRQDVLQVWUXFWLRQVDUHWREHHQFRGHGLQWRIRUPDOORJLFDQG
LWLVYHU\QHFHVVDU\WRNQRZWKHSRWHQWLDOFRQIOLFWVLQWKHLQVWUXFWLRQVDVFRQIOLFWVPDNHLWGLIILFXOWIRUWKHLQVWUXFWLRQV
WRHQFRGH:HKDYHWRGRERROHDQRUSURSRVLWLRQDOHQFRGLQJRIWKHLQVWUXFWLRQVDVSHUQHHG)RUVRPHLQVWUXFWLRQV
ZHQHHGWRXVHELWYHFWRUVDQGIRURWKHUVZHQHHGDGLIIHUHQWZD\WRHQFRGHWKHLQVWUXFWLRQV


)LJ%RROHDQ/RJLF5HSUHVHQWDWLRQRIFRQGLWLRQDO-XPSV

7KH)LJXUHVKRZVKRZZHFDQZULWHLQVWUXFWLRQVLQERROHDQORJLF7KHLQVWUXFWLRQVDUHWREHHQFRGHGGLIIHUHQWO\
HJPRY[\VD\VWRPRYHWKHFRQWHQWVRI\LQWR[,WZLOOEHZULWWHQDV[ \LQERROHDQORJLF6LPLODUO\IRURWKHU
LQVWUXFWLRQVZHQHHG VLPLODU NLQGRI HQFRGLQJ OLNH DQG D EPHDQV WR DGG WKH FRQWHQWV RI D DQGE WKHQPRYH WKH
FRQWHQWVWRD7KLVLQVWUXFWLRQLVRIWZRVWHSV,QWKHILUVWVWHSWKHFRQWHQWVRIDDQGEDUHHQGHGDQGWKHQLQVWHSWKH
FRQWHQWVDUHVWRUHGLQD7KHWZRVWHSVLQERROHDQORJLFZLOOEHZULWWHQDV[ [	\LQWKHILUVWVWHSDQG[ \LQWKH
VHFRQGVWHS7KLVVHHPVWULYLDOEXWVHHVWKHSUREOHPVDQGSRWHQWLDOFRQIOLFWVLQWKLV7KLVLVQRW66$IRUPDWDVWKHUH
ZLOOEHWZRLQVWUXFWLRQVDQGWKHYDOXHRI[LVGLIIHUHQWLQERWKRIWKHPEXWWKHYDULDEOHLVVDPHLH[6RWKLVLVQRW
66$ IRUP WKH FRQYHUVLRQ LQWR ERROHDQ ORJLFPXVW EH GRQH DIWHU FRQYHUWLQJ WKH XQVWUXFWXUHGPDFKLQH FRGH LQWR
VLPSOLILHG66$)RUP

5.1 Incremental Sat. Solving 

7KHWZRFRGHVPLJKWGLIIHUWRRPXFKV\QWDFWLFDOO\EXWWKHPDWKHPDWLFDOPRGHOWKH\SURGXFHPXVWEHVDPH7KHUHLV
D QHHG WR UHGXFH WKH &1) SURGXFHG IRU WKH FRGH 7KH FRQVWDQW SURSDJDWLRQZLOO EH GRQH E\ WKH LQFUHPHQWDO VDW
VROYLQJ DQG LW ZLOO DOVR UHVROYH WKH SRWHQWLDO FRQIOLFWV 7KH LQFUHPHQWDO VDW VROYLQJ ZLOO UHGXFH WKH IRUPXOD WR
PLQLPDO FODXVHV 7KHVH FODXVHV FDQ EH FRQYHUWHG LQWR WKH PDWKHPDWLFDO PRGHO WKDW ZLOO EH WKH H[DFW VHPDQWLF
VLJQDWXUH)RUHDFKVDWLVILDELOLW\SUREOHPWKHUHH[LVWVDFRUUHVSRQGLQJIRUPXODWLRQRIWKHPRGHO
:HFDQYLHZWKLVVROXWLRQDVLIZHKDYHWZRGLIIHUHQWFRGHRQHLVFOHDQDQGZLWKRXWWKHFRGHREIXVFDWLRQVZKLOH
RWKHUKDGVRPHREIXVFDWLRQV7KH&1)SURGXFHGIRU WKHVH WZRGLIIHUHQWFRGHVZLOOEH LQLWLDOO\GLIIHUHQWDQGDIWHU
LQFUHPHQWDO VROYLQJ WKH REIXVFDWLRQVZKLFK DUH QRW UHPRYHG E\ WKH FRPSLOHU RSWLPL]HU OLNH //90 HWF FDQ EH
LQFUHPHQWDOO\UHPRYHGE\WKH6$7VROYHU7KHFDVHRIWKHFRQVWDQWSURSDJDWLRQHWFLQWKHXQVWUXFWXUHGLQVWUXFWLRQV
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MACS Format
GVWRFRQYHUWWK
VFUHHW0DWKHP
OHV DV QXPEHUV
FDQHDVLO\SUR
WLRQVDQGDIWHU
nal Signature 
HLPSOHPHQWD
UH1RPDWWHUK
H VWHS E\ VWHS
RUSKLVPDQGWK
DOVLJQDWXUHLVW
uivalence Chec
DIWHUZHKDYHF
XLYDOHQFHRIWK
WLQJWKHFRGHLQ
HUERWKWKHIRUP
FOXVLRQ
URSRVHGPHWKR
JPLOOLRQV RI
PDWLFDOPRGHO
UP LWVHOI 7KLV
KLV:HKDYH\
VRPHVSXULRXV
VDWVROYHUWRP
PLQLVDWDQGWKH
HLQVWUXFWLRQV
DWLFVDQG7KHRU
 HDFK FODXVH V
GXFH WKHPDWKH
WKDWZHZLOOFUH
OOWKHVWHSVDER
RZPDQ\WUDQV
 IROORZLQJ RI
HWUDQVIRUPDWLR
KHPDWKHPDWLFD
king
UHDWHGWKHIRUP
HFRGH)RUWKDW
WRIRUPDOORJLF
XODHDUHVDPH
G ZLOO EH YHU\
VLJQDWXUHV IRU W
ZLOOUHPDLQVDP
 PHWKRG ZLOO
HW DQRWKHU DGY
LQVWUXFWLRQVP
)LJ3URSRVHG%R
RGHORXULQVWUXF
',0$&6IRUP
LQWR&1)IRUP
HWLFDO&RPSXWH
HSDUDWHG E\ 
PDWLFDOPRGHO
DWHWKHPDWKHP
YHWKHUHGXFHG
IRUPDWLRQVWKH
WKHVH WHFKQLTX
QVZKLFKDUHQ
OPRGHOIRUPHG
DOORJLFIRUWKH
ZHKDYHWRVK
DUHVDPH7KLV

XVHIXO LQ GHWH
KH VDPHPDOZ
HIRUWKHPDOZ
QRW JLYH IDOVH
DQWDJHRIXVLQ
D\FUHHSLWWKHV
ROHDQ,QFUHPHQWDO
WLRQVLQWRWKHI
DW
FDQEHGRQHY
U6FLHQFHIRUP
7KLV IRUPDW LV
IRU WKH',0$&
DWLFDOPRGHOGL
PDWKHPDWLFDOI
PDOZDUHPD\X
HV ZLOO ILUVW U
RWUHGXFHGFDQ
DIWHUWKHDSSOL
FRGHRUWKHILQD
RZWKDWWKHPD
HTXLYDOHQFHFD
FWLQJ WKHPHWDP
DUH EXW RQHP
DUHQRPDWWHU
SRVLWLYHV DV LW
J WKLV ,I GXULQ
HFDQHDVLO\EH
6ROYLQJ0HWKRG
RUPDOORJLFDQG
LDPLQLVDWZKLF
DW ,Q WKLV IRU
 YHU\ VLPSOH D
6IRUPDW:H
UHFWO\IURPLW
RUPXODZLOOEH
QGHUJRWKHVHP
HYHUVH WKH HIIH
EHVROYHGE\W
FDWLRQRIDOOWKH
OVLJQDWXUHRIW
WKHPDWLFDOIRUP
QEHFKHFNHGE
RUSKLFPDOZD
DWKHPDWLFDO VLJ
KRZPDQ\WLP
FKHFNV WKH VHP
J WKH VLPSOLILFD
UHPRYHGE\WK
FDQXVHVDPH
KWDNHVLQSXWD
PDWZHFDQZ
QG WKHUH DUHP
FDQXVH WKLV IR
WKHILQDOVHPDQ
DQWLFVLJQDWXU
FWV ZKLFK DUH
KHLQFUHPHQWDO
DERYHPHWKRG
KHFRGHQRZZ
XODVZKLFKZH
\WKHWKHRUHPS
UH DQG WKHUH Z
QDWXUHZLOO VXI
HVWKHJLYHQPD
DQWLFV RI WKH
WLRQRI WKH//
LVPHWKRG
IRUWKHLQFUHPH
V',0$&6&H
ULWH WKHFODXVHV
DQ\ WRROV DYDLO
UPDW WRPRGHO
WLFVLJQDWXUHR
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REIXVFDWLRQVDUHYHU\KDUGWRGHWHFWDQGQRIRUPDOPHWKRGLVEHLQJGHYHORSHGWRGHWHFWRUUHPRYHWKHP2XUPHWKRG
FDQEHXVHGDVDEDVHPRGHOWRGHVLJQWKHVWUDWHJ\WRGHWHFWWKHKDUGHUREIXVFDWLRQPHWKRGVOLNHXQFRQGLWLRQDOMXPSV
HWF

)XWXUH:RUN

:HZLOOLPSOHPHQWWKLVZRUNDQGWU\WRLQWHJUDWHWKLVZLWKDQ\H[LVWLQJIUDPHZRUN:HZLOOWU\WRZULWHWKLVDV
RQHRIWKH//90DQDO\VLVSDVVHVZKLFKZLOOHQFRGHWKHFOHDQLQVWUXFWLRQVRQWKHIO\:HZLOO WU\WRRSWLPL]HRXU
LGHDV ZKHUH LW PLJKW SHUIRUP SRRUO\ 7KH XQFRQGLWLRQDO MXPS LV YHU\ XQSUHGLFWDEOH DQG FDQQRW EH HIILFLHQWO\
LPSOHPHQWHGXVLQJWKHERROHDQORJLFKHQFHZHQHHGWRHQKDQFHWKHWHFKQLTXHIRUWKHXQFRQGLWLRQDOEUDQFKHV

$FNQRZOHGJHPHQWV

7KH$XWKRUVZRXOGOLNHWRWKDQNWKHLUFRUUHVSRQGLQJXQLYHUVLWLHV&HQWUDO8QLYHUVLW\RI5DMDVWKDQ,QGLD	8UPLD
8QLYHUVLW\,UDQIRUWKHIDFLOLWLHVSURYLGHGWRH[HFXWHWKLVZRUN

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